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(54) WELDING METHOD

(57) A welding method that results in an enhanced
strength is provided. A welding method according to an
embodiment is a welding method for welding a first mem-
ber 10 and a second member 20 together. The first mem-
ber 10 has a smaller thickness than the thickness of the
second member 20. A weldable portion of at least one
of the first member 10 and second member 20 has at

least one of a curved surface and an embossed surface.
The welding method includes: a step of melting the first
member 10 and a filler 106 to form a first bead 30 on the
first member 10; and a step of melting the first bead 30,
the second member 20, and the filler 106 to weld the first
bead 30 to the second member 20.



EP 3 020 496 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a welding meth-
od for joining metal members together.
[0002] Welding techniques are widely used as tech-
niques of joining metal members together. An example
of a welding method is arc welding (see, for example,
Japanese Laid-Open Patent Publication No. 5-23856).
Arc welding is a welding method which utilizes a dis-
charge phenomenon (arc discharge) within a gas to join
metal members together.
[0003] Such welding techniques are used in various
technological fields. By enhancing the strength of such
welding, a metal product with higher strength can be ob-
tained.
[0004] An objective of the present invention is to pro-
vide a welding method which can enhance strength.
[0005] According to the present invention said object
is solved by a welding method having the features of
independent claim 1. Preferred embodiments are laid
down in the dependent claims.
[0006] A welding method according to an embodiment
of the present teaching is a welding method for welding
a first member and a second member together, wherein
the first member has a smaller thickness than a thickness
of the second member, and a weldable portion of at least
one of the first member and the second member has at
least one of a curved surface and an embossed surface,
the welding method comprising: a step of melting the first
member and a filler to form a first bead on the first mem-
ber; and a step of melting the first bead, the second mem-
ber, and the filler to weld the first bead to the second
member.
[0007] In one embodiment, the thickness of the second
member may be 1.5 or more times as large as the thick-
ness of the first member.
[0008] In one embodiment, a total thickness of the first
member and the first bead may be substantially equal to
the thickness of the second member.
[0009] In one embodiment, a second bead may be
formed in the step in which the first bead is welded to the
second member; and the second bead may have a great-
er cross-sectional area than a cross-sectional area of the
first bead.
[0010] In one embodiment, the second bead may be
formed by weaving.
[0011] In one embodiment, the first bead is formed by
arc welding and the first bead is welded to the second
member by arc welding.
[0012] In one embodiment, the first member and the
second member may not be welded together in the step
in which the first bead is formed on the first member; and
the first member and the second member may be welded
together in the step in which the first bead is welded to
the second member.
[0013] A production method of a metal product accord-
ing to an embodiment of the present teaching comprises
the above welding method.

[0014] A metal product according to an embodiment
of the present teaching comprises the first member and
the second member welded together by using the above
welding method.
[0015] A wheeled vehicle according to an embodiment
of the present teaching comprises the first member and
the second member welded together by using the above
welding method.
[0016] In one embodiment of the present teaching, a
first bead is formed on a thinner first member, and that
first bead is welded to a second member, whereby a
greater weld strength is provided. By previously forming
a first bead on the thinner first member, the difference in
thermal capacity between the first member side and the
second member side can be reduced, thereby facilitating
welding. Moreover, a greater weld strength can be ob-
tained even when at least one of the first member and
the second member has at least one of a curved surface
and an embossed surface.
[0017] For example, the thickness of the second mem-
ber may be 1.5 or more times as large as the thickness
of the first member. Even when there is a large thickness
difference between the first member and the second
member, by previously forming a first bead on the thinner
first member, the difference in thermal capacity between
the first member side and the second member side can
be reduced, thereby facilitating welding.
[0018] For example, a total thickness of the first mem-
ber and the first bead may be substantially equal to the
thickness of the second member. By substantially equal-
izing the thicknesses, approximately the same thermal
capacity is attained at the first member side and the sec-
ond member side, thereby further facilitating welding.
[0019] For example, a second bead that is formed in
the step in which the first bead is welded to the second
member may have a greater cross-sectional area than a
cross-sectional area of the first bead. By increasing the
welding area, a greater weld strength is provided.
[0020] For example, the second bead may be formed
by weaving. By forming the second bead by weaving, it
is possible to perform welding across a wider area.
[0021] For example, the first bead is formed by arc
welding and the first bead is welded to the second mem-
ber by arc welding. As a result, a greater weld strength
can be realized during arc welding.
[0022] For example, the first member and the second
member may not be welded together in the step in which
the first bead is formed on the first member; and the first
member and the second member may be welded togeth-
er in the step in which the first bead is welded to the
second member. By previously forming a first bead on
the thinner first member before welding the first member
and the second member together, the difference in ther-
mal capacity between the first member side and the sec-
ond member side can be reduced, thereby facilitating
welding and enhancing weld strength.
[0023] A production method of a metal product accord-
ing to an embodiment of the present teaching is a pro-
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duction method comprising the above welding method,
whereby a metal product having a greater strength is
produced.
[0024] A metal product according to an embodiment
of the present teaching is formed by using the above
welding method, whereby a metal product having a great-
er strength is provided.
[0025] A wheeled vehicle according to an embodiment
of the present teaching comprises the first member and
the second member welded together by using the above
welding method, whereby a wheeled vehicle having a
greater strength is obtained.
[0026] In one embodiment of the present teaching, a
first bead is formed on a thinner first member, and that
first bead is welded to a second member, whereby a
greater weld strength is provided. By previously forming
a first bead on the thinner first member, the difference in
thermal capacity between the first member side and the
second member side can be reduced, thereby facilitating
welding. Moreover, a greater weld strength can be ob-
tained even when at least one of the first member and
the second member has at least one of a curved surface
and an embossed surface.
[0027] These general and specific aspects may be im-
plemented using a system, a method, and a computer
program, and any combination of systems, methods, and
computer programs.
[0028] Additional benefits and advantages of the dis-
closed embodiments will be apparent from the specifica-
tion and Figures. The benefits and/or advantages may
be individually provided by the various embodiments and
features of the specification and drawings disclosure, and
need not all be provided in order to obtain one or more
of the same.

BRIEF DESCRIPTION OF DRAWINGS

[0029]

FIG. 1 is a diagram showing a welder according to
an embodiment of the present teaching.
FIG. 2 is a flowchart showing a method of welding a
first member and a second member according to an
embodiment of the present teaching.
FIGS. 3A, 3B, and 3C are diagrams illustrating a
method of welding a first member and a second
member according to an embodiment of the present
teaching.
FIGS. 4A, 4B, and 4C are diagrams illustrating a
method of welding a first member and a second
member according to an embodiment of the present
teaching.
FIG. 5 is a diagram showing a first member and a
second member welded together according to an
embodiment of the present teaching, each member
having a curved surface.
FIGS. 6A, 6B, and 6C are diagrams illustrating a
method of welding a first member and a second

member according to an embodiment of the present
teaching.
FIGS. 7A, 7B, and 7C are diagrams illustrating a
method of welding a first member and a second
member according to an embodiment of the present
teaching.
FIG. 8 a diagram showing a first member and a sec-
ond member welded together according to an em-
bodiment of the present teaching, each member hav-
ing an embossed surface.
FIG. 9 a diagram showing a first member and a sec-
ond member welded together according to an em-
bodiment of the present teaching, each member hav-
ing a planar shape.
FIG. 10 is a diagram showing a motorcycle produced
by using a welding method according to an embod-
iment of the present teaching.
FIG. 11 is a diagram showing a front fender accord-
ing to an embodiment of the present teaching.
FIGS. 12A and 12B are diagrams showing a fender
body with a curved surface welded to a plate-shaped
stay, according to an embodiment of the present
teaching.
FIG. 13 is a diagram showing a head pipe and a main
frame welded together according to an embodiment
of the present teaching.

DETAILED DESCRIPTION OF EMBODIMENTS

[0030] Hereinafter, with reference to the attached
drawings, a welding method according to an embodiment
of the present teaching will be described. In the descrip-
tion of the embodiment, similar constituent elements will
be denoted by similar reference numerals, and any re-
dundant description will be omitted.
[0031] First, a welder according to an embodiment of
the present teaching will be described. FIG. 1 is a diagram
showing a welder 100 according to the present embod-
iment. The welder 100 shown in FIG. 1 is a semi-auto-
matic arc welder. Although a semi-automatic arc welder
is illustrated herein as an example, the present teaching
is also applicable to an arc welding robot, a manual weld-
er, and the like, for example, without being limited to a
semi-automatic arc welder.
[0032] With reference to FIG. 1, the welder 100 in-
cludes a welding torch 101, a feeder 102, a wire reel 103,
a power supply 104, and a gas cylinder 105. In this ex-
ample, the first member 10 and the second member 20
are welded. Any arbitrary metal can be used as the ma-
terials of the first and second members 10 and 20, e.g.,
steel, stainless steel, and aluminum.
[0033] The welding torch 101 is a tool which supplies
a filler, a current, a shielding gas, and the like to the first
and second members 10 and 20 to be welded.
[0034] The feeder 102 feeds wire 106, as a filler, to the
welding torch 101. The wire 106, which is wound in a
thread-on-a-bobbin fashion on the wire reel 103, is pulled
out by the feeder 102 so as to be supplied to the welding
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torch 101 via a hose 111.
[0035] A current is supplied from the power supply 104
to the feeder 102 via an electrical conduction line 114. A
shielding gas is supplied from the gas cylinder 105 to the
feeder 102 via a conduit 115. As the shielding gas, for
example, an inert gas, a carbonic acid gas, or a gaseous
mixture of an inert gas and a carbonic acid gas is used.
The current and the shielding gas are supplied to the
welding torch 101 via the hose 111, similarly to the wire
106. The first member 10 is connected to the power sup-
ply 104 via an electrical conduction line (ground line) 116.
The feeder 102 and the power supply 104 may constitute
an integral element.
[0036] When conducting welding, an arc discharge oc-
curs between the wire 106 extending from the tip end of
the welding torch 101 and at least one of the first and
second members 10 and 20, whereby the wire 106 and
the member(s) become melted to form a bead.
[0037] FIG. 2 is a flowchart showing a welding method
for the first member 10 and the second member 20 ac-
cording to the present embodiment. FIG. 3A to FIG. 3C
are cross-sectional views showing a welding method of
the first member 10 and the second member 20 according
to the present embodiment. In the example shown in
FIGS. 3A to 3C, the thickness t1 of the first member 10
is smaller than the thickness t2 of the second member
20, and the weldable portion of the first member 10 has
a curved surface. Even when the members to be welded
together have different thicknesses and a weldable por-
tion has a curved surface, the welding method according
to the present embodiment achieves welding with en-
hanced strength.
[0038] As the welding procedure, first, as shown in FIG.
3A, the first member 10, having a small thickness and
presenting a curved surface, and the wire 106 (FIG. 1)
are melted through an arc discharge, thus forming a first
bead 30 on the first member 10 (step S11). The first bead
30 is formed along a direction which is perpendicular to
the plane of the figure, for example. At this point, the first
member 10 and the second member 20 are not welded
together, and the first bead 30 is formed only on the first
member 10. Therefore, the heat quantity to be supplied
in welding may be set while only paying attention to the
characteristics of the thinner first member 10, and thus
the first bead 30 can be easily made. Moreover, since an
appropriate heat quantity can be set, the first bead 30
can be formed across a broad area of the first member
10. This restrains stress from concentrating in one spe-
cific portion, for example, thus making for greater
strength. For example, stress in the first bead 30 may be
allowed to concentrate in two places at both sides of its
cross section, thus providing for greater strength.
[0039] Next, as shown in FIG. 3B, the second member
20 is placed near the first bead 30. Although the thickness
t2 of the second member 20 is greater than the thickness
t1 of the first member 10, the difference in thermal ca-
pacity between the first member 10 side and the second
member 20 side is reduced because the first bead 30

has previously been formed on the thinner first member
10, thereby facilitating the welding. For example, even
when the thickness t2 of the second member 20 is 1.5
or more times as large as the thickness t1 of the first
member 10, previously forming the first bead 30 on the
first member 10 reduces the difference in thermal capac-
ity between the first member 10 side and the second
member 20 side, thereby facilitating the welding. More-
over, when the first bead 30 is formed so that a total
thickness t3 of the first member 10 and the first bead 30
is substantially equal to the thickness t2 of the second
member 20, the thermal capacity can be substantially
equalized between the first member 10 side and the sec-
ond member 20 side, thus further facilitating the welding.
[0040] Although the second member 20 is not in con-
tact with the first bead 30 in this example, the second
member 20 may be in contact with the first bead 30. More-
over, the second member 20 may or may not be in contact
with the first member 10. Furthermore, the curved surface
portion of the first member 10 is in contact with the planar
portion of the second member 20 in this example, thus
resulting in a clearance c between the first member 10
and the second member 20.
[0041] Next, as shown in FIG. 3C, the first bead 30,
the second member 20, and the wire 106 (FIG. 1) are
melted through an arc discharge to form a second bead
40, and the first bead 30 and the second member 20 are
welded together (step S12). The second bead 40 is
formed along the direction along which the first bead 30
is formed, for example. In this step of welding the first
bead 30 and the second member 20 together, the first
member 10 and the second member 20 become welded.
[0042] Thus, by previously forming the first bead 30 on
the first member 10 and then welding the first bead 30
with the second member 20, an enhanced weld strength
can be obtained. In particular, even when the first mem-
ber 10 has a curved surface so as to result in a clearance
c between the first member 10 and the second member
20, a greater weld strength can be obtained.
[0043] Although the first member 10 is not in contact
with the second bead 40 in the example shown in FIG.
3C, they may be in contact with each other. For example,
the second bead 40 may be formed so as to cover the
entire first bead 30, so that the second bead 40 is in
contact with the first member 10. The second bead 40
may be formed by weaving, for example, thereby facili-
tating welding in a broader area.
[0044] In the example shown in FIG. 3C, the second
bead 40 has a greater cross-sectional area than does
the first bead 30. For example, in the case where the first
and second beads 30 and 40 have substantially circular
cross-sectional shapes, the radius of the cross section
of the second bead 40 is made greater than the radius
of the cross section of the first bead 30. This increases
the area of welding, thus enhancing weld strength.
[0045] Although the curved surface of the first member
10 has a shape which is convex toward where the second
member 20 is disposed, the curved surface of the first
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member 10 may have a shape which concaves in this
direction. Although this also results in a clearance c ex-
isting between the first member 10 and the second mem-
ber 20, the welding method according to the present em-
bodiment can provide a greater weld strength.
[0046] Thus, by using the welding method according
to the present embodiment, a metal product in which the
first member 10 and the second member 20 are welded
together is produced. A production method that involves
the welding method according to the present embodi-
ment can provide a metal product with a greater strength.
[0047] Although it is the first member 10 that has a
curved surface in the example of FIG. 3, the second mem-
ber 20 may alternatively have a curved surface. FIG. 4A
to FIG. 4C are cross-sectional views showing a welding
method for a second member 20 having a curved surface
and a first member 10. In the example shown in FIG. 4,
the thickness t1 of the first member 10 is smaller than
the thickness t2 of the second member 20, the weldable
portion of the second member 20 has a curved surface.
[0048] In this case, too, as shown in FIG. 4A, the thin-
ner first member 10 and the wire 106 (FIG. 1) are melted
through an arc discharge to first form a first bead 30 on
the first member 10. The first bead 30 is formed along a
direction which is perpendicular to the plane of the figure,
for example. At this point, the first member 10 and the
second member 20 are not welded together, and the first
bead 30 is formed only on the first member 10. Therefore,
the heat quantity to be supplied in welding may be set
while only paying attention to the characteristics of the
thinner first member 10, and thus the first bead 30 can
be easily made. Moreover, since an appropriate heat
quantity can be set, the first bead 30 can be formed
across a broad area of the first member 10. This restrains
stress from concentrating in one specific portion, for ex-
ample, thus making for greater strength. For example,
stress in the first bead 30 may be allowed to concentrate
in two places at both sides of its cross section, thus pro-
viding for greater strength.
[0049] Next, as shown in FIG. 4B, the second member
20 is placed near the first bead 30. Although the thickness
t2 of the second member 20 is greater than the thickness
t1 of the first member 10, the difference in thermal ca-
pacity between the first member 10 side and the second
member 20 side is reduced because the first bead 30
has previously been formed on the thinner first member
10, thereby facilitating the welding. For example, even
when the thickness t2 of the second member 20 is 1.5
or more times as large as the thickness t1 of the first
member 10, previously forming the first bead 30 on the
first member 10 reduces the difference in thermal capac-
ity between the first member 10 side and the second
member 20 side, thereby facilitating the welding. More-
over, when the first bead 30 is formed so that a total
thickness t3 of the first member 10 and the first bead 30
is substantially equal to the thickness t2 of the second
member 20, the thermal capacity can be substantially
equalized between the first member 10 side and the sec-

ond member 20 side, thus further facilitating the welding.
[0050] Although the second member 20 is not in con-
tact with the first bead 30 in this example, the second
member 20 may be in contact with the first bead 30. More-
over, the second member 20 may or may not be in contact
with the first member 10. In this example, the planar por-
tion of the first member 10 is in contact with the curved
surface portion of the second member 20, thus resulting
in a clearance c between the first member 10 and the
second member 20.
[0051] Next, as shown in FIG. 4C, the first bead 30,
the second member 20, and the wire 106 (FIG. 1) are
melted through an arc discharge to form a second bead
40, and the first bead 30 and the second member 20 are
welded together. The second bead 40 is formed along
the direction along which the first bead 30 is formed, for
example. In this step of welding the first bead 30 and the
second member 20 together, the first member 10 and
the second member 20 become welded.
[0052] Thus, by previously forming the first bead 30 on
the first member 10 and then welding the first bead 30
with the second member 20, an enhanced weld strength
can be obtained. In particular, even when the second
member 20 has a curved surface so as to result in a
clearance c between the first member 10 and the second
member 20, a greater weld strength can be obtained.
[0053] Although the first member 10 is not in contact
with the second bead 40 in the example shown in FIG.
4C, they may be in contact with each other. For example,
the second bead 40 may be formed so as to cover the
entire first bead 30, so that the second bead 40 is in
contact with the first member 10. The second bead 40
may be formed by weaving, for example, thereby facili-
tating welding in a broader area.
[0054] In the example shown in FIG. 4C, the second
bead 40 has a greater cross-sectional area than does
the first bead 30. For example, in the case where the first
and second beads 30 and 40 have substantially circular
cross-sectional shapes, the radius of the cross section
of the second bead 40 is made greater than the radius
of the cross section of the first bead 30. This increases
the area of welding, thus enhancing weld strength.
[0055] Although the curved surface of the second
member 20 has a shape which is convex toward where
the first member 10 is disposed, the curved surface of
the second member 20 may have a shape which con-
caves in this direction. Although this also results in a
clearance c existing between the first member 10 and
the second member 20, the welding method according
to the present embodiment can provide a greater weld
strength.
[0056] Note that the welding method according to the
present embodiment provides a greater weld strength
even when, as shown in FIG. 5, both of the first member
10 and the second member 20 have curved surfaces.
[0057] Moreover, the welding method according to the
present embodiment provides a greater weld strength
even when a member to be welded has an embossed
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surface. FIG. 6A to FIG. 6C are cross-sectional views
showing a method of welding a first member 10 having
an embossed surface and a second member 20. In the
example shown in FIG. 6, the thickness t1 of the first
member 10 is smaller than the thickness t2 of the second
member 20, and the weldable portion of the first member
10 has an embossed surface. Even when the members
to be welded together have different thicknesses and a
weldable portion has an embossed surface, the welding
method according to the present embodiment achieves
welding with enhanced strength.
[0058] In the welding procedure, first, as shown in FIG.
6A, the thinner first member 10 having an embossed sur-
face and the wire 106 (FIG. 1) are melted through an arc
discharge to form a first bead 30 on the first member 10.
The first bead 30 is formed along a direction which is
perpendicular to the plane of the figure, for example. At
this point, the first member 10 and the second member
20 are not welded together, and the first bead 30 is formed
only on the first member 10. Therefore, the heat quantity
to be supplied in welding may be set while only paying
attention to the characteristics of the thinner first member
10, and thus the first bead 30 can be easily made. More-
over, since an appropriate heat quantity can be set, the
first bead 30 can be formed across a broad area of the
first member 10. This restrains stress from concentrating
in one specific portion, for example, thus making for
greater strength. For example, stress in the first bead 30
may be allowed to concentrate in two places at both sides
of its cross section, thus providing for greater strength.
[0059] Next, as shown in FIG. 6B, the second member
20 is placed near the first bead 30. Although the thickness
t2 of the second member 20 is greater than the thickness
t1 of the first member 10, the difference in thermal ca-
pacity between the first member 10 side and the second
member 20 side is reduced because the first bead 30
has previously been formed on the thinner first member
10, thereby facilitating the welding. For example, even
when the thickness t2 of the second member 20 is 1.5
or more times as large as the thickness t1 of the first
member 10, previously forming the first bead 30 on the
first member 10 reduces the difference in thermal capac-
ity between the first member 10 side and the second
member 20 side, thereby facilitating the welding. More-
over, when the first bead 30 is formed so that a total
thickness t3 of the first member 10 and the first bead 30
is substantially equal to the thickness t2 of the second
member 20, the thermal capacity can be substantially
equalized between the first member 10 side and the sec-
ond member 20 side, thus further facilitating the welding.
[0060] Although the second member 20 is not in con-
tact with the first bead 30 in this example, the second
member 20 may be in contact with the first bead 30. More-
over, the second member 20 may or may not be in contact
with the first member 10.
[0061] Next, as shown in FIG. 6C, the first bead 30,
the second member 20, and the wire 106 (FIG. 1) are
melted through an arc discharge to form a second bead

40, and the first bead 30 and the second member 20 are
welded together. The second bead 40 is formed along
the direction along which the first bead 30 is formed, for
example. In this step of welding the first bead 30 and the
second member 20 together, the first member 10 and
the second member 20 become welded.
[0062] Thus, by previously forming the first bead 30 on
the first member 10 and then welding the first bead 30
with the second member 20, an enhanced weld strength
can be obtained. In particular, even when the first mem-
ber 10 has an embossed surface, a greater weld strength
can be obtained.
[0063] Although the first member 10 is not in contact
with the second bead 40 in the example shown in FIG.
6C, they may be in contact with each other. For example,
the second bead 40 may be formed so as to cover the
entire first bead 30, so that the second bead 40 is in
contact with the first member 10. The second bead 40
may be formed by weaving, for example, thereby facili-
tating welding in a broader area.
[0064] In the example shown in FIG. 6C, the second
bead 40 has a greater cross-sectional area than does
the first bead 30. For example, in the case where the first
and second beads 30 and 40 have substantially circular
cross-sectional shapes, the radius of the cross section
of the second bead 40 is made greater than the radius
of the cross section of the first bead 30. This increases
the area of welding, thus enhancing weld strength.
[0065] Although it is the first member 10 that has an
embossed surface in the example of FIG. 6, the second
member 20 may alternatively have an embossed surface.
FIG. 7A to FIG. 7C are cross-sectional views showing a
method of welding a second member 20 having an em-
bossed surface and a first member 10. In the example
shown in FIG. 7, the thickness t1 of the first member 10
is smaller than the thickness t2 of the second member
20, and the weldable portion of the second member 20
has an embossed surface. Even when the members to
be welded together have different thicknesses and a
weldable portion has an embossed surface, the welding
method according to the present embodiment achieves
welding with enhanced strength.
[0066] In this case, too, as shown in FIG. 7A, the thin-
ner first member 10 and the wire 106 (FIG. 1) are melted
through an arc discharge to first form a first bead 30 on
the first member 10. The first bead 30 is formed along a
direction which is perpendicular to the plane of the figure,
for example. At this point, the first member 10 and the
second member 20 are not welded together, and the first
bead 30 is formed only on the first member 10. Therefore,
the heat quantity to be supplied in welding may be set
while only paying attention to the characteristics of the
thinner first member 10, and thus the first bead 30 can
be easily made. Moreover, since an appropriate heat
quantity can be set, the first bead 30 can be formed
across a broad area of the first member 10. This restrains
stress from concentrating in one specific portion, for ex-
ample, thus making for greater strength. For example,
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stress in the first bead 30 may be allowed to concentrate
in two places at both sides of its cross section, thus pro-
viding for greater strength.
[0067] Next, as shown in FIG. 7B, the second member
20 is placed near the first bead 30. Although the thickness
t2 of the second member 20 is greater than the thickness
t1 of the first member 10, the difference in thermal ca-
pacity between the first member 10 side and the second
member 20 side is reduced because the first bead 30
has previously been formed on the thinner first member
10, thereby facilitating the welding. For example, even
when the thickness t2 of the second member 20 is 1.5
or more times as large as the thickness t1 of the first
member 10, previously forming the first bead 30 on the
first member 10 reduces the difference in thermal capac-
ity between the first member 10 side and the second
member 20 side, thereby facilitating the welding. More-
over, when the first bead 30 is formed so that a total
thickness t3 of the first member 10 and the first bead 30
is substantially equal to the thickness t2 of the second
member 20, the thermal capacity can be substantially
equalized between the first member 10 side and the sec-
ond member 20 side, thus further facilitating the welding.
[0068] Although the second member 20 is not in con-
tact with the first bead 30 in this example, the second
member 20 may be in contact with the first bead 30. More-
over, the second member 20 may or may not be in contact
with the first member 10.
[0069] Next, as shown in FIG. 7C, the first bead 30,
the second member 20, and the wire 106 (FIG. 1) are
melted through an arc discharge to form a second bead
40, and the first bead 30 and the second member 20 are
welded together. The second bead 40 is formed along
the direction along which the first bead 30 is formed, for
example. In this step of welding the first bead 30 and the
second member 20 together, the first member 10 and
the second member 20 become welded.
[0070] Thus, by previously forming the first bead 30 on
the first member 10 and then welding the first bead 30
with the second member 20, an enhanced weld strength
can be obtained. In particular, even when the second
member 20 has an embossed surface, a greater weld
strength can be obtained.
[0071] Although the first member 10 is not in contact
with the second bead 40 in the example shown in FIG.
7C, they may be in contact with each other. For example,
the second bead 40 may be formed so as to cover the
entire first bead 30, so that the second bead 40 is in
contact with the first member 10. The second bead 40
may be formed by weaving, for example, thereby facili-
tating welding in a broader area.
[0072] In the example shown in FIG. 7C, the second
bead 40 has a greater cross-sectional area than does
the first bead 30. For example, in the case where the first
and second beads 30 and 40 have substantially circular
cross-sectional shapes, the radius of the cross section
of the second bead 40 is made greater than the radius
of the cross section of the first bead 30. This increases

the area of welding, thus enhancing weld strength.
[0073] Note that the welding method according to the
present embodiment provides a greater weld strength
even when, as shown in FIG. 8, both of the first member
10 and the second member 20 have embossed surfaces.
[0074] Although the above description illustrates that
the weldable portion of at least one of the first member
10 and second member 20 has at least one of a curved
surface and an embossed surface, the weldable portions
of both of the first member 10 and second member 20
may have a planar shape. FIG. 9 is a diagram showing
a first member 10 and a second member 20 welded to-
gether, the weldable portion of each having a planar
shape. The welding method according to the present em-
bodiment provides a greater weld strength even when
the weldable portions of both of the first member 10 and
second member 20 have planar shapes.
[0075] Thus, by using the welding method according
to the present embodiment, a metal product in which the
first member 10 and the second member 20 are welded
together is obtained. Such a metal product is mounted
in a vehicle such as a wheeled vehicle. For example, the
welding method according to the present embodiment is
applicable to welding between members composing a
fender of a motorcycle, welding between a head pipe and
a frame, and so on.
[0076] FIG. 10 is a diagram showing a motorcycle 200
which is produced by using the welding method accord-
ing to the present embodiment. A body frame 202 of the
motorcycle 200 in this example is a diamond frame, hav-
ing a main frame 204 and down tubes 205 extending
downwards toward the rear from the head pipe 203, a
seat rail 206, a backstay 207, and the like, on which an
engine 208, a fuel tank 209, a sheet 210, and the like are
mounted.
[0077] Via a pivot axis 212, a rear arm bracket 211
couples a rear arm 213 so as to capable of swinging in
up-down directions. The head pipe 203 supports front
forks 214 so as to capable of pivoting. A rear wheel 216
is rotatably attached to the rear arm 213, such that driving
force from the engine 208 is transmitted to the rear wheel
216 via a chain 215. A rear fender 218 made of a board
material and a waterproofing cover 219 are provided
above the rear wheel 216. A front wheel 217 is rotatably
attached to the front forks 214.
[0078] The front forks 214 are telescopic front forks,
including inner tubes 221 which are inserted at the upper
ends of respective outer tubes 220, with a brake caliper
222 and a front fender 223 attached to the outer tubes
220. The front fender 223 includes a fender body 224
made of a board material and a stay 225 via which to
attach the fender body 224 to the front forks 214, the stay
225 being composed of a pair of right and left tube mem-
bers.
[0079] FIG. 11 is a diagram showing the front fender
223. The fender body 224 is formed by applying pressure
forming to a substantially ellipse-shaped steel plate, so
that its side face and transverse cross section each have
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a circular arc shape conforming to the front wheel 217.
The stay 225 is formed by subjecting tube members, each
having a length extending from the body-front end of the
fender body 224 to the body-rear end of the fender body
224 to plastic working, so that ends 225a of the tube
member is formed into a plate shape.
[0080] FIG. 12A is a diagram showing a state where
the body-front end of the fender body 224 having a curved
surface is welded to an end 225a of the plate-shaped
stay 225 by using the welding method according to the
present embodiment. FIG. 12B is a diagram showing a
state where the body-rear end of the fender body 224
having a curved surface is welded to an end 225a of the
plate-shaped stay 225 by using the welding method ac-
cording to the present embodiment. In this example, the
fender body 224 corresponds to the aforementioned first
member 10, while the stay 225 corresponds to the afore-
mentioned second member 20. Although the fender body
224 is thinner and has a curved surface, a greater weld
strength can be obtained through a welding using the
welding method according to the present embodiment.
[0081] Moreover, the welding method according to the
present embodiment can be used in welding the head
pipe 203 to the main frame 204, for example. FIG. 13 is
a diagram showing the head pipe 203 and the main frame
204 being welded together by using the welding method
according to the present embodiment. In this example,
one of the head pipe 203 and the main frame 204 corre-
sponds to the aforementioned first member 10, while the
other corresponds to the aforementioned second mem-
ber 20. Although at least one of the head pipe 203 and
the main frame 204 may have a curved surface and/or
embossed surface at the weldable portion, a greater weld
strength can be obtained through a welding using the
welding method according to the present embodiment
even in such cases.
[0082] Note that the illustrated instances of welding be-
tween members of a motorcycle are mere examples. A
welding by the welding method according to the present
embodiment can be applied to welding between other
members, to also provide a greater weld strength.
[0083] In the above description, the vehicles in which
welded metal members are mounted are wheeled vehi-
cles such as motorcycles. However, without being limited
to wheeled vehicles, the present teaching is also appli-
cable to marine vessels and aircraft. Moreover, the ve-
hicle is not limited to a transport machine on or in which
a human rides, but may be a transport machine that un-
dergoes unmanned operation. The present teaching is
also applicable to machines such as robots and struc-
tures such as buildings. The present teaching is applica-
ble to any machine or structure in which metal members
are welded together for use.
[0084] The embodiments described above are for the
purpose of illustrating the present teaching. Moreover,
constituent elements described in the above embodi-
ments may be combined into further embodiments.
[0085] The present teaching is particularly useful in

technological fields where metal members are welded
together.

Claims

1. A welding method for welding a first member (10)
and a second member (20) together, wherein the
first member (10) has a smaller thickness (t1) than
a thickness (t2) of the second member (20), and
a weldable portion of at least one of the first member
(10) and the second member (20) has at least one
of a curved surface and an embossed surface,
the welding method comprising:

a step of melting the first member (10) and a
filler (106) to form a first bead (30) on the first
member (10); and
a step of melting the first bead (30), the second
member (20), and the filler (106) to weld the first
bead (30) to the second member (20).

2. A welding method of claim 1, wherein the thickness
of the second member (20) is 1.5 or more times as
large as the thickness of the first member (10).

3. A welding method of claim 1 or 2, wherein a total
thickness of the first member (10) and the first bead
(30) is substantially equal to the thickness of the sec-
ond member (20).

4. A welding method of any of claims 1 to 3, wherein,
a second bead (40) is formed in the step in which
the first bead (30) is welded to the second member
(20); and
the second bead (40) has a greater cross-sectional
area than a cross-sectional area of the first bead (30).

5. A welding method of claim 4, wherein the second
bead (40) is formed by weaving.

6. A welding method of any of claims 1 to 5, wherein
the first bead (30) is formed by arc welding, and the
first bead (30) is welded to the second member (20)
by arc welding.

7. A welding method of any of claims 1 to 6, wherein,
the first member (10) and the second member (20)
are not welded together in the step in which the first
bead (30) is formed on the first member (10); and
the first member (10) and the second member (20)
are welded together in the step in which the first bead
(30) is welded to the second member (20).

8. A production method of a metal product, comprising
the welding method of any of claims 1 to 7.

9. A metal product comprising the first member (10)
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and the second member (20) welded together by us-
ing the welding method of any of claims 1 to 7.

10. A wheeled vehicle comprising the first member (10)
and the second member (20) welded together by us-
ing the welding method of any of claims 1 to 7.
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